The rate of application for Social Security Disability Insurance (SSDI) benefits, as well as the number of beneficiaries has been increasing for the past several decades, threatening the solvency of the SSDI program. One possible remedy is to promote continued employment amongst those experiencing the onset of a work limiting disability through the provision of workplace accommodations. Using the Health and Retirement Study data linked to Social Security administrative records and a state fixed effects model, we find that the provision of workplace accommodation reduces the probability of application for SSDI following disability onset. We estimate that receipt of an accommodation reduces a worker's probability of applying for SSDI by 30 percent over five years and 21 percent over 10 years. We then attempt to control for the potential endogeneity of accommodation receipt by exploiting exogenous variation in the implementation of state and federal anti-discrimination laws to estimate the impact of workplace accommodation on SSDI application in an instrumental variables (IV) model. While our coefficients continue to indicate that accommodation reduces SSDI application, we obtain implausibly large estimates of this effect. Overall our results imply that increasing accommodation is a plausible strategy for reducing SSDI applications and the number of beneficiaries.
Rising Social Security Disability Insurance (SSDI) program costs have resulted in calls for major disability policy reforms (Autor and Duggan 2010; Burkhauser and Daly 2011) aimed at encouraging employers to provide greater accommodations for their workers following the onset of a work limitation and hence slow down their movement onto the SSDI program rolls. But there is little empirical evidence that past government efforts to increase accommodation have been successful in doing so or even that employer accommodation slows the movement of workers onto SSDI. In this paper, we use the most current data from the Health and Retirement Study (HRS) linked to Social Security Administration (SSA) administrative records on application for SSDI to estimate the effects of employer accommodation on the speed at which workers apply for SSDI benefits following the onset of a work limitation.
SSDI is the primary income replacement program for working age Americans whose healthbased work limitations prevent them from performing any substantial gainful activity. But in most cases the onset of work limitation does not result in an immediate movement onto the SSDI rolls. Burkhauser, Butler, and Gumus (2004) using data from the Health and Retirement Study (HRS) show there is on average a seven year window between the onset of a work limitation and application for benefits. This timing varies by the severity of the impairment, but it also varies by the social environment the worker faces, including whether the employer provides the impaired worker with an accommodation.
When a worker experiences the onset of a work limitation-whether it is employment related or not-the employer may be able to facilitate continued employment with the provision of some form of workplace accommodation. Typical accommodations provided include altering the employees' work environment, job type or schedule, retraining, and the provision of special tools or special transportation.
Policy makers have encouraged employers to make such accommodations with the implementation of various state and federal laws preventing discrimination against those with disabilities, and in some cases mandating workplace accommodations for them. While the most prominent of these laws was the Americans with Disabilities Act of 1990 (ADA), numerous state anti-discrimination and accommodation laws had been implemented prior to the passage of the ADA, starting with Wisconsin in 1965 and ending with Delaware and Idaho in 1988 (Jolls and Prescott 2004) . Burkhauser, Butler, Kim, and Weathers II (1999) and Burkhauser, Butler, and Gumus (2004) estimate that workplace accommodations significantly extended the duration before a worker applied for SSDI benefits. However, these studies were unable to control for important but unobserved worker characteristics. Employers are more likely to accommodate workers whose unobserved characteristics make them more likely to continue working if accommodated, suggesting that these previous studies overstated the impact of accommodation. This paper attempts to overcome this limitation by using state and federal laws as instrumental variables (IV) for accommodation. Previous research has demonstrated that state and federal anti-discrimination and reasonable accommodation laws increased the likelihood that workers were accommodated following the onset of a work limitation (Burkhauser, Schmeiser, and Weathers II Forthcoming) .
Using a standard state fixed effects model, consistent with the previous literature, we find that the provision of workplace accommodation reduces the probability of application for SSDI following disability onset. However, the magnitude of the effect we estimate is somewhat smaller than that found in past studies focused on earlier cohorts of workers. We further attempt to control for the potential endogeneity of accommodation receipt to SSDI application by exploiting exogenous variation in the implementation of state and federal anti-discrimination laws to estimate the impact of workplace accommodation on SSDI application; however, we obtain implausibly large estimates of this effect, likely due to a problem with weak IVs.
I. Background

A. History of Accommodation-
Employment protection laws make discrimination against qualified individuals with a disability illegal and may also require employers to provide "reasonable accommodation" to them. The first federal law affecting persons with disabilities was the Rehabilitation Act of 1973, which included antidiscrimination standards for public employers. The Americans with Disabilities Act of 1990 (ADA) was the first federal disability based anti-discrimination law covering all workers. The ADA was intended to "establish a clear and comprehensive national mandate for the elimination of discrimination against individuals with disabilities" and hence to minimize the barriers faced by people with disabilities to participate in all aspects of American society. The ADA consists of four titles, with Title I focused on disability-based discrimination on the part of employers. Title I requires employers to provide "reasonable accommodation" to their employees with disabilities. The law defines discrimination as:
"…not making reasonable accommodations to the known physical or mental limitations of an otherwise qualified individual with a disability who is an applicant or an employee, unless such covered entity can demonstrate that the accommodation would impose an undue hardship on the operation of the business of such covered entity." (Americans with Disabilities Act, 1990) Title I provides several examples of "reasonable accommodation." The examples include: making facilities used by employees readily accessible to and usable by individuals with disabilities; job restructuring; part-time or modified work schedules; reassignment to a vacant position; acquisitions or modifications of examinations, training materials or policies, the provision of qualified readers or interpreters; and other similar accommodations for individuals with disabilities. Finally, Title I defines "undue hardship" as an action requiring significant difficulty or expense.
However, even before the implementation of the ADA in 1992, most states had in place some type of disability employment protection law and several, like the subsequently implemented ADA, included reasonable accommodation requirements (Jolls and Prescott 2004; Hotchkiss 2003) . Figure 1 presents a map of state anti-discrimination laws in place at the time the ADA was implemented. By 1990 only three states-Arkansas, Mississippi, and Alabama-and the District of Columbia had no form of antidiscrimination law in place. Amongst the remaining states, 29 had anti-discrimination laws in place that did not include reasonable accommodation provisions, and 18 states had anti-discrimination laws that included reasonable accommodation provisions. There is also substantial variation across time in the introduction of the state-level anti-discrimination laws. 
B. Incidence of Workplace Accommodations
A significant body of research has examined the incidence of workplace accommodation for disabled workers under a variety of disability policy regimes. Prior to the 1990 passage of the ADA, a substantial minority of workers who experienced the onset of a disability received a workplace accommodation from their employer at onset. Using data from the 1978 Survey of Disability and Work, Burkhauser, Butler, and Kim (1995) show that prior to the passage of the ADA, about 30 percent of men with work limiting disabilities received a workplace accommodation. This estimate is robust across studies and data sources; prior to the implementation of the ADA about 27 percent of male and female HRS respondents who experienced the onset of a disability while employed received a workplace accommodation (Daly and Bound 1996; Burkhauser, Butler, and Weathers II 2002) .
There is also evidence that employer accommodation increased after the passage of the ADA. Charles (2004) uses the HRS cohort of people aged 51-61 who were first interviewed in 1992 and subsequently interviewed in 1994 and 1996 to show that the incidence of workplace accommodation increased after passage of the ADA. Employer accommodation was 28 percent for those whose disability onset was before the ADA. It was 33 percent for those whose disability onset was afterward, an effective increase of 5 percentage points.
More recent work by Burkhauser, Schmeiser, and Weathers II (Forthcoming) also used data from the HRS, but included subsequent cohorts and waves of the HRS, and examined the effect of preexisting state laws on accommodation, as well as the incremental effect of the ADA on accommodation.
Moreover, they examined the differential effect of these laws on workers who were injured on the job, and therefore potentially subject to Workers' Compensation laws, and workers who were not injured on the job. They find that prior to the implementation of these state laws employers were more likely to accommodate workers if their disability onset was work related and hence likely to be covered by State Workers' Compensation laws. After States implemented their anti-discrimination laws, the probability of receiving a workplace accommodation increased, but only for workers whose work limitations were not work related. Implementation of the ADA further increased the likelihood of accommodation for all workers.
C. The Effect of Workplace Accommodation on Job Tenure and SSDI Application
Several previous studies have examined the effect of workplace accommodation on job tenure and time to SSDI application. Burkhauser et al. (1999) used data from the 1978 Survey of Disability and Work and the 1992 wave of the HRS in a continuous time hazard model to examine the time it takes employed men to apply for SSDI benefits following the onset of a work limitation. They estimated that workplace accommodation reduces the probability of SSDI benefit application by 27 percent within 10 years. Burkhauser, Butler, and Weathers II (2002) extended this analysis by adding variation in state level SSDI program administration to the model and found that accommodation reduces SSDI applications within 10 years by 28 percent.
One limitation of these studies is that they both relied on data from 1992 or earlier, and focused on the cohort of individuals born prior to the Second World War. As the nature and type of occupations has changed considerably over the past 50 years, focusing exclusively on an older cohort may yield unrepresentative estimates of the effectiveness of accommodation in preventing SSDI application. The use of pre-1992 data also omits any secular changes in accommodation or SSDI application resulting from the implementation of the ADA. We thus extend the set of cohorts examined to those born through 1953 to capture a broader segment of the population. Moreover, we use longitudinal data on these individuals spanning 1992 to 2008, allowing us to capture not only retrospective reports of disability onset and accommodation, but also current onset and accommodation post-ADA.
II. Data
A. Health and Retirement Study Data
We use data from three successive HRS cohorts who enter the study when the respondent or spouse is between age 51 and 61. The HRS is a nationally representative panel study that collects information on a wide variety of topics including demographics, health, employment, income, wealth, disability and program participation. A detailed discussion of the HRS data can be found in Juster and Suzman (1995) The HRS asks sample members, "Do you have any impairment or health problem that limits the kind or amount of paid work you can do?" Those who say yes are then asked, "Is this a temporary condition that will last for less than three months?" Those who respond that their condition is not temporary are considered persons with a disability. Over 50 percent of persons in each cohort who report a disability also report that they were employed at the time that their work limitation began. Those employed at the time of disability onset were asked, "At the time your health started to limit your ability to work, did your employer do anything special to help you out so that you could stay at work?" We use responses to this question to construct our indicator variable for receipt of workplace accommodation.
Overall our data sample consists of 3,538 males aged 18 to 62 when they first experienced a work limitation (see Table 1 ). These work limitations occurred from 1948 to 2008. Of these individuals that experienced a work limitation while employed 28 percent were provided with workplace accommodations by their employer.
The summary statistics largely conform to expectations regarding the likely recipients of a workplace accommodation. As shown in the column labeled Accommodated relative to the column labeled Not Accommodated, those accommodated were more likely to be white, have a college degree, and have been injured on the job. The accommodated were also less likely to have comorbidities and experienced onset when unemployment rates were lower.
We use respondents' state of residence and the year that their work limitation occurred to classify the state and federal accommodation policies that were in effect at disability onset. At the time of their disability onset, 13 percent resided in a state with no disability employment protection law, and 31 percent of our sample were covered by some form of state law (whether an anti-discrimination, accommodation law or both) when their work limitation began. Federal laws encapsulated by the ADA came into effect in 1992 and 56 percent of our sample experienced the onset of their disability post 1992 when the ADA superseded all state laws (or lack thereof).
Demographic and health information on an individual are also sourced from the HRS. State unemployment rates are used to capture the labor market conditions in each state and are sourced from the Bureau of Labor Statistics 1 .
B. Social Security Administrative Data
The HRS has been linked to Social Security Administration records on earnings history, application for SSDI or Social Security Old-Age benefits, and receipt of these benefits. These data allow for the identification of the exact date in which an individual first applied for SSDI benefits. We thus calculate the exact time period elapsed between when an individual reports the onset of their work limitation and when they file for SSDI benefits. We focus on the decision to apply for benefits rather than acceptance onto the SSDI rolls as the application decision is within the worker's control, whereas numerous factors beyond the worker's control interact to determine the timing of the decision on their application and whether they are accepted or rejected for benefits.
III. Empirical Approach
To analyze the effect of workplace accommodation on subsequent application for SSDI benefits following the onset of a work limitation, we use a linear probability model (LPM) to estimate application for SSDI within 1, 3, 5, and 10 years of onset. Specifically, we estimate:
where DI is alternately an indicator for application to the SSDI program within 1, 5 and 10 years of onset, X is a vector of individual specific characteristics, A is an indicator that takes the value of one if an individual received an accommodation from their employer and zero otherwise, S is the state unemployment rate at the time of disability onset used to capture how underlying economic conditions affect the amount of time to SSDI application, as we expect that higher unemployment rates to lead to faster application for SSDI,T is year of onset, and ε is the error term. Model (1) is also estimated with the inclusion of state fixed-effects to control for any state specific factors that may affect both accommodation and SSDI application.
The X vector captures individual specific economic, health, and demographic characteristics consistent with previous research using the HRS. In particular, to account for variations in health in our sample, we include a measure of co-morbidity, as around one third of the respondents in our sample have more than one health condition. A priori we expect individuals with multiple conditions to leave the workforce more quickly. The most common health conditions among SSDI recipients are arthritis, cardiovascular disease, back problems, and other musculoskeletal conditions. We include an indicator variable for each of these three specific health conditions to capture differences in terms of how chronic and acute they are, and their potential effect on SSDI application. 2 Previous research by Burkhauser, Schmeiser, and Weathers (Forthcoming) has demonstrated that whether or not a disability is the result of a work related injury has a significant effect on the likelihood of receiving an accommodation. Thus, an indicator variable capturing whether the work limitation was a result of a work accident is also included in the model. In terms of demographics we include variables on age at onset, race and education. The average person in our sample is a white male aged 50 to 54 who has completed high school.
The coefficient we are primarily interested in is δ, as this tells us how the provision of a workplace accommodation affects an individual's decision to apply for SSDI benefits. However, the coefficient on accommodation may be biased by individual specific unobserved determinants of both receipt of an accommodation and subsequent SSDI application. It is likely that employers are strategic in their provision of accommodation in ways that are unobservable in the data. These unobserved characteristics resulting in accommodation for certain employees may also be related to subsequent application for SSDI. For example, employers may be more willing to provide accommodation to workers who are more motivated to work. Independent of accommodation, those with work limiting conditions who are more motivated to work will also be less likely to apply for SSDI. We would expect the exclusion of these unobserved characteristics to bias our coefficients upward in magnitude, towards finding a greater reduction in subsequent SSDI application as a result of a workplace accommodation than is accurate. To address this concern, we attempt to implement a two-stage least squares (2SLS) estimation strategy by exploiting exogenous variation in accommodation driven by variation in the presence of state and federal employment protection laws at the time of onset of a work limitation.
The basis for our identification strategy is the finding by Charles (2004) that the passage of the ADA increased the probability that a worker received an accommodation, as well as the finding by Burkhauser, Schmeiser, and Weathers (Forthcoming) that the state anti-discrimination and accommodation laws increased the probability of workplace accommodation, and the ADA increased the probability of accommodation above and beyond the effect of these state laws. Our primary source of identifying variation is the pre-ADA implementation of the various state level anti-discrimination laws. As previously discussed, there was substantial variation in the dates of implementation of state level anti-discrimination laws, as well as variation in the nature of the law (whether or not the law contained a reasonable accommodation provision).
In the first-stage, whether or not an individual is provided with a workplace accommodation is estimated using the legal regime in their state of residence at the time of their disability onset, with indicators for state anti-discrimination laws, workplace accommodation laws, or the ADA used as instruments 3 . The vast majority of workers in our sample were covered by some form of state antidiscrimination or accommodation law at the time of their work limitation. Around half of the workers had their disability onset post-1992, and thus were covered by the ADA. As shown in Table 1 , simple sample averages suggest that a worker was more likely to be accommodated when state laws or the ADA was in force; only 13 percent workers received an accommodation when no law was in place, 24 percent received an accommodation under state laws and 31.9 percent received an accommodation in the presence of the ADA.
IV. Effects of Workplace Accommodation on SSDI Application
Given that a significant body of literature has previously estimated the impact of workplace accommodation on SSDI application using data from the HRS and a variety of non-IV strategies, we first estimate our model using a LPM in order to verify that our estimates are consistent with the previous findings. Our LPM results excluding state fixed-effects are presented in Table 2 , while those with state fixed-effects are presented in Table 3 .
Our initial findings are similar to those of previous research, as we find that the provision of workplace accommodation reduces the probability of application for SSDI following disability onset. As shown in the first column of results in Table 2 , receipt of a workplace accommodation reduces the probability of SSDI application within the subsequent year by 4.5 percentage points. As 17.1 percent of our sample applied for SSDI within one year, this finding implies a 26 percent reduction in applications.
The magnitude of the effect of workplace accommodation on SSDI application increases with time, as it decreases the probability of SSDI application within three years by 6.2 percentage points and within five years by 7.3 percentage points. With application rates of 22.9 percent and 25.4 percent, these estimates imply a 27 percent and 29 percent reduction in applications, respectively. However, the effect of accommodation of SSDI application appears to moderate over an extended period of time, as it reduces the probability of SSDI application within ten years by only 5.7 percentage points, or 20 percent, based on an application rate of 29 percent.
With the addition of state fixed-effects to our model in Table 3 , the magnitude of the coefficient estimates becomes marginally larger, with the provision of workplace accommodation decreasing the probability of SSDI application by 4.6, 6.4, 7.5 and 6.0 percentage points within 1, 3, 5, and 10 years, respectively. These estimates imply reductions in applications of 27, 28, 30 and 21 percent, respectively.
While our five year estimates are substantially consistent with those found in Burkhauser et al. (1999) who estimate that workplace accommodation decreases the probability of SSDI application within five years by 33 percent using HRS data. However, they estimate that accommodation results in a reduction in SSDI application of 27 percent within 10 years of onset, relative to our estimate of 21 percent. They observe an increasing reduction in the probability of SSDI application out to ten years, whereas our estimated effect declines in magnitude after more than five years post-onset.
In an attempt to address the potential endogeneity of accommodation to SSDI application we estimate a 2SLS model using the variation in state accommodation and anti-discrimination laws, as well as the ADA, as a plausibly exogenous source of variation in receipt of accommodation. Unfortunately, our sample has relatively few observations on disability onset prior to 1992, and thus we are unable to generate sufficient variation in accommodation from the variation in state laws to obtain a valid first-stage. The weakness of our instruments yields implausibly large estimates for the effect of workplace accommodation on SSDI application. Results from both the first and second stages of our 2SLS model are discussed in Appendix 1 and the tables are included in Appendix 2.
V. Conclusions
While several studies have estimated the effect of workplace accommodation on subsequent application for SSDI benefits, they have done so for only a select demographic group, using retrospective reports of disability and accommodation prior to 1992. This study updates these estimates using a broader set of the population and includes both current and retrospective reports of disability onset and accommodation linked to administrative records on SSDI application. Our estimates confirm that accommodation effectively reduces the probability of application for SSDI following the onset of a work limitation. Moreover, our estimates are largely consistent with the magnitude of the effect estimated in previous studies. We find that providing an employee with an accommodation following the onset of a work limitation would reduce applications to the SSDI program by 27 percent within one year of onset and 30 percent within five years of onset. Where our estimates differ from those of previous studies is in the magnitude of the long-run effect of accommodation on SSDI application. We estimate that accommodation reduces SSDI application by 21 percent within 10 years of onset, whereas previous estimates were on the order of a 30 percent reduction.
To our knowledge this is the first study to attempt to estimate the effect of accommodation on SSDI application using an IV strategy to control for the endogeneity of accommodation receipt and thus produce unbiased estimates. However our attempt to do so by exploiting exogenous variation in the implementation of state and federal anti-discrimination laws yielded implausibly large estimates of the effect of accommodation on reducing SSDI applications. One explanation for these implausible findings is that our identification strategy, which was dependent on having sufficient observations during the implementation of state level anti-discrimination laws prior to the ADA failed to yield sufficient variation to generate plausible second stage coefficient estimates.
In addition to our IV coefficients being implausibly large, the direction of the change in the effect between the non-IV and IV estimates ran counter to our hypothesis. We had anticipated that the use of the IV would result in the magnitude of the coefficient decreasing as employers were expected to be more likely to accommodate higher quality workers who would be less likely to apply for SSDI benefits regardless of accommodation. Instead we observed the magnitude of the effect increasing substantially with the use of the IV, suggesting that workplace accommodation may in fact be a very effective mechanism for reducing SSDI application following the onset of a work limitation. Re-estimation of this analysis on a larger sample would likely yield a more accurate estimate of the true magnitude of the effect of workplace accommodation in reducing SSDI application. 
Appendix 1 -Discussion of 2SLS Estimates
As we have previously argued, the provision of a workplace accommodation to an employee by a firm is likely dependent in part on various characteristics of the employee that are unobservable in our data, such as productivity, work effort, intelligence, severity of the disability and the nature/cost of the accommodation needed to maintain the employee, which may be correlated with subsequent application for SSDI application. We would hypothesize that, all else equal, employers are more likely to accommodate higher quality employees who would be less likely to apply for SSDI regardless of receipt of accommodation. Thus we would expect the exclusion of these unobserved characteristics to bias our coefficients upward in magnitude, towards finding a greater reduction in subsequent SSDI application as a result of a workplace accommodation than is accurate. We therefore re-estimate the models presented
in Tables 2 and 3 using a two-stage least squares procedure, where receipt of accommodation is instrumented for using state and federal antidiscrimination and workplace accommodation laws. Table A1 presents results from the first stage of our model. The coefficients on both the ADA and the presence of state employment protection laws are in the expected direction, indicating that they increase the probability of receiving an accommodation by 7.2 percentage points and 1.8 percentage points, respectively. However, only the ADA coefficient is statistically significant. Thus the F-statistic for the joint significance of our IVs falls well below the generally accepted threshold of 10. As the ADA coefficient is simply an indicator for post-1992, this is not a credible IV for accommodation by itself. Table A2 presents the results of our 2SLS estimates excluding state fixed-effects. Unfortunately, we obtain implausibly large estimates for the effect of workplace accommodation on SSDI application, ranging from a 94 to 126 percentage point reduction in the probability of SSDI application within one to ten years following disability onset. Moreover, only the three and ten year estimates are significant at the 5 percent level. In Table 5 , which adds state fixed-effects, the coefficient magnitudes are even more implausible, ranging from a 94 to 160 percentage point decrease in the probability of subsequent SSDI application with a workplace accommodation.
Given the improbably large effects found using the 2SLS estimation strategy we next turn to the estimation of a two-stage logistic model. For brevity, we estimate only the logit specification that includes state fixed effects. Table A3 presents the marginal effects for the coefficient estimates from the logit model. As in the LPM model we find that receipt of a workplace accommodation decreases the likelihood of subsequent application for SSDI. Here we now find that the effect increases in magnitude from one through ten years post-onset. While all logit estimates are significant at the five percent level, the magnitude of the effect implied by the coefficients is again too large to be plausible. 
Appendix 2 -Tables of 2SLS Estimates
